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DETAILED ACTION 

Claim Rejections - 35 (JSC § 103 

1 • The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

2. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ma 
et al. (U.S. Patent No. 5939753) in view of Chang et al. (U.S. Publication US 
2002/0086467 A1). 

Ma et al. disclose in figures 8 and 1 0, a substrate 1 1 , a Si MOS transistor 1 1 5 
and an ESD protection circuit 160 in high frequency devices. Ma et al. do not disclose 
the ESD circuit having m lateral polysilicon diodes on the substrate, each of the lateral 
polysilicon diode having a forward direction and a reverse direction, wherein m lateral 
polysilicon diode are connected is series in the forward direction between a high- 
frequency I/O signal line to an externally supplied voltage. 

Chang et al. teach an ESD circuit. Chang et al. teach in figure 13B or 13C, an 
ESD circuit comprising m lateral polysilicon diodes on a substrate, the diodes having a 
forward direction and a reverse direction, wherein m lateral polysilicon diode are 
connected is series in the forward direction between a high-frequency I/O signal line to 
an externally supplied voltage. Chang et a., teach m being an integer greater than 1. In 
combination, the diode of Chang et al. would connect to a high-frequency I/O signal .ine 
of Ma et al. 
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With regard to the limitation of applying a reverse bias of less than 1 . 1 volts to 
each diode, this limitation is merely an intended use that does not structurally 
distinguish over the prior art. 

Ma et al. and Chang et al. are combinable because they are from the same field 
of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to form m lateral polysilicon diodes connected between the I/O 
signal line and Vdd as the ESD protection circuit. The motivation for doing so is the use 
of lateral polysilicon diodes provides faster ESD protection response as it is isolated 
from the substrate and has reduced parasistic substrate capacitance. Therefore, it 
would have been obvious to combine Ma et al. with Chang et al. to obtain the invention 
of claim 1 . 

With regard to claim 2, Ma et al. disclose in figures 8 and 10, a substrate 11, a Si 
MOS transistor 1 15 and an ESD protection circuit 160 in high frequency devices. Ma et 
al. do not disclose the ESD circuit having n lateral polysilicon diodes on the substrate, 
each of the lateral polysilicon diode having a forward direction and a reverse direction, 
wherein n lateral polysilicon diode are connected is series in the forward direction 
between ground GND and a high-frequency I/O signal. 

Chang et al. teach an ESD circuit. Chang et al. teach in figure 13B or 13C, an 
ESD circuit comprising n lateral polysilicon diodes on a substrate, the diodes having a 
forward direction and a reverse direction, wherein m lateral polysilicon diode are 
connected is series in the forward direction between VSS and a high-frequency I/O 
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signal line. It is well known that VSS may commonly be grounded during device 
operation, thus Chang et al. is considered to have the diodes connected to ground. 
Chang et al. teach n being an integer greater than 1 . In combination, the diode of 
Chang et al. would connect to a high-frequency I/O signal line of Ma et al. 

With regard to the limitation of applying a reverse bias of less than 1.1 volts to 

each diode, this limitation is merely an intended use that does not structurally 

distinguish over the prior art. 

Ma et al. and Chang et al. are combinable because they are from the same field 
of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to form n lateral polysilicon diodes connected between ground 
and a high-frequency I/O signal line as the ESD protection circuit. The motivation for 
doing so is the use of lateral polysilicon diodes provides faster ESD protection response 
as it is isolated from the substrate and has reduced parasistic substrate capacitance. 
Therefore, it would have been obvious to combine Ma et al. with Wang to obtain the 
invention of claim 2. 



With regard to claim 3, this claim is a combination of claims 1 and 2 in that it 
includes both m diodes connected between a signal line and VDD and n diodes 
connected between a ground and a signal line. Chang et al. teach both the set of m 
diodes and the set of n diodes and has been properly combined with Ma et al. above, 
thus Ma et al. with Chang et al. teach all the limitations of claim 3. 
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With regard to claim 4, in the combination of Ma et al. with Chang et al., no 
lateral polysilicon diode is connected to any signal line other than the high frequency I/O 
signal line as all the devices of Ma et al., and thus all signal lines, are considered high 
frequency devices. 



3. Claims 5, 6, 13 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ma et al. (U.S. Patent No. 5939753) in view of Wang (U.S. Patent 
No. 6351363 B1). 

With regard to claims 5 and 6, Ma et al. disclose in figures 8 and 10, a substrate 
1 1 , a Si MOS transistor 1 1 5 and an ESD protection circuit 160 in high frequency 
devices a a capacitor having lower and upper polysilicon electrodes and the transistor 
having a polysilicon gate. Ma et al. do not disclose the ESD circuit having a first lateral 
polysilicon diode on the substrate, the first lateral polysilicon diode having a forward 
direction and a reverse direction, wherein the first lateral polysilicon diode connects, in 
the forward direction, a high-frequency I/O signal line to an externally supplied voltage 
VDD. 

Wang teaches an ESD circuit. Wang teaches in figure 3, an ESD circuit 
comprising a first lateral polysilicon diode 1 1 on a substrate, the diode having a forward 
direction and a reverse direction, wherein the diode connects, in the forward direction, a 
I/O signal line to an externally supplied voltage VDD. In combination, the diode of 
Wang would connect to a high-frequency I/O signal line of Ma et al. 
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Ma et al. teach the gate electrode being polysilicon and the first and second 
electrodes of the capacitor being polysilicon. Wang teach the diode being polysilicon. 
Ma et al. combined with Wang, the diode and lower electrode of the capacitor are from 
a first polysilicon layer and the upper electrode of the capacitor and the gate are from a 
second polysilicon layer. Whether formed simultaneously or in different steps, the 
limitation of the first lateral polysilicon diode and lower electrode of the capacitor being 
from a first polysilicon layer and the polysilicon gate being from a second polysilicon 
layer as claimed only structurally requires the device to have the capacitor electrodes, 
gate, and diode formed of polysilicon. 

Ma et al. and Wang are combinable because they are from the same field of 
endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to form a lateral polysilicon diode connected between.the I/O 
signal line and Vdd as the ESD protection circuit. The motivation for doing so is the use 
of lateral polysilicon diode provides faster ESD protection response as it is isolated from 
the substrate and has reduced parasistic substrate capacitance. Therefore, it would 
have been obvious to combine Ma e. al. with Wang to obtain the invention of claims 5 
and 6. 

With regard to claim 13 and 16, Ma et al. disclose in figures 8 and 10, a substrate 
1 1 , a Si MOS transistor 1 15 and an ESD protection circuit 160 in high frequency 
devices a a capacitor having lower and upper polysilicon electrodes and the transistor 
having a polysilicon gate. Ma et al. do not disclose the ESD circuit having a firs, lateral 
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polysilicon diode on the substrate, the firs, lateral polysilicon diode having a forward 

direction and a reverse direction, wherein the first lateral polysilicon diode connects, in 

the forward direction, ground to a high-frequency I/O signal line. 

Wang teaches an ESD circuit. Wang teaches in figure 3, an ESD circuit 

comprising a first lateral polysilicon diode 1 1 on a substrate, the diode having a foavard 
direction and a reverse direction, wherein the diode connects, in the fonvard direction, 
ground (VSS in figure 3, disclosed as ground on column 4 line 6) to an I/O signal line. 
In combination, the diode of Wang would connect to a high-frequency I/O signal line of 
Ma et al. 

Ma et al. teach the gate electrode being polysilicon and the first and second 
electrodes of the capacitor being polysilicon. Wang teach the diode being polysilicon. 
Ma et al. combined with Wang, the diode and lower electrode of the capacitor are from 
a first polysilicon layer and the upper electrode of the capacitor and the gate are from a 
second polysilicon layer. Whether formed simultaneously or in different steps, the 
limitation of the first lateral polysilicon diode and lower electrode of the capacitor being 
from a first polysilicon layer and the polysilicon gate being from a second polysilicon 
layer as claimed only structurally requires the device to have the capacitor electrodes, 
gate, and diode formed of polysilicon. 

Ma et al. and Wang are combinable because they are from the same field of 
endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to form a lateral polysilicon diode connected ground and the 
signal line as the ESD protection circuit. The motivation for doing so is the use of a 
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lateral polysilicon diode provides faster ESD protection response as it is isolated from 
the substrate and has reduced parasistic substrate capacitance. Therefore, it would 
have been obvious to combine Ma et al. with Wang to obtain the invention of claims 13 
and 16. 



Allowable Subject Matter 
A. Claims 7, 8, 14 and 15 are objected to as being dependent upon a rejected base 
claim, but would be aliowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 



Response to Arguments 

5. App.icanfs arguments filed 5/20/03 have been fully considered but they are no. 

persuasive. 

6. Applicant's arguments with respect to claims 1-4 have been considered but are 
moot in view of the new ground(s) of rejection. 

7- With regard to claims 5 and 6 that the examiner has not explained how the 
teaching of Wang would produce the structure of Cairns 5 and 6 since Wang does not 
teach a capacitor and thus there can be no sharing of capacitor plates and transistor 
gates in common polysilicon .ayers. This argument is not persuasive. Claims 5 and 6 
require the capacitor plates to be polysilicon, the transistor gate to be polysilicon, and 
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the lateral polysilicon diodes to be polysilicon. Claims 5 and 6 say that some of these 
layers are from the same "first" or "second" polysilicon layer. Ma et al. teach polysilicon 
used for the gate and capacitor plates. Wang teach polysilicon for the diodes. Thus, 
the diode, capacitor plates, and transistor gate are all formed from polysilicon. There is 
no structural difference in the device if the diode and first capacitor plate are formed of 
polysilicon deposited as one layer or whether two separate polysilicon layers are 
deposited for each structure. Being formed from a common polysilicon layer may 
include a different method than that of Ma et al. with Wang, but the final structure does 
not depend on the method of forming it. The fina, structure merely requires the diode 
and lower electrode of the capacitor are formed of polysilicon and that the upper 
electrode of the capacitor and the gate are formed of po.ysilicon. This fina, structure is 
taught by the combination of references and thus the rejection is considered proper. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mai.ing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this fina, action and the advisory action is not 
mai,ed unti, after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to N. Drew Richards whose telephone number is (703) 

306-5946. The examiner can normally be reached on M-F 8:00-5:30; Every other 

Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (703) 308-1690. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 308-7722 for 
regular communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 



0956. 




NDR 

July 25, 2003 
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